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qq (54) Title: A PROCESS FOR DRYING POLYMERS 
IT) 

2 ( S7 ) Abstract: A process for drying polymers including the steps of (a) and (b). Step (a) involves making a slurry by mixing from 
^ about 0.5 % to about 20 % by weight of a surfactant; from about 30 % to about 65 % by weight of an inorganic electrolyte; and 

from about 30 % to about 60 % by weight of a polymer. The polymer is a copolymer of maleic acid and acrylic acid, a salt of a 
^ copolymer of maleic acid and acrylic acid and mixtures of these polymers. The formula of the polymer is H-f CH(COOM>CH 2 -],-[- 

CH(-COOM)-CH(-COOM)-]y-H. M is a counterion and the molecular weight of the polymer is from about 5000 to about 15000. 
Q The molar ratio of x to y is from 3:7 to about 7:3. The moisture content of the slurry is from about 30 % to about 70 % by weight. 

Step (b) involves spray-drying the slurry to form particles. The moisture content of the particles obtained by step (b) is less than 15 

% by weight of the particles. 
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A PROCESS FOR DRYING POLYMERS 



FIELD OF THE INVENTION 

The present invention relates to a process for drying polymers. 
Particularly, the present invention relates to a process for drying polymers for 
15 detergent compositions. 

BACKGROUND OF THE INVENTION 
Homopolymers and copolymers containing acrylic acid and/or maleic acid 
have excellent properties as ingredients for detergent compositions. For 

20 example, these polymers haves soil dispersion properties and calcium or 
magnesium hardness sequestration properties. Thus, the polymer has been 
widely used as a thickening agent, a flocculating agent, a dehydrating agent, a 
soil conditioning agent and the like. 

These polymers are usually provided in a liquid form. However, it is 

25 usually required to remove the moisture from the polymers before they can be 
incorporated in dry laundry products such as granules. The conventional way to 
incorporate polymers into dry laundry products is as follows: the liquid polymer is 
mixed with other detergent ingredients such as surfactants and builders to make 
a detergent slurry; and then the slurry is dried by a spray drying process. This 

30 approach requires substantial drying capacity that negatively impacts the 
detergent manufacturing economics. But dried polymers can be added to 
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detergents sfter the spray drying process, which helps reduce the drying load 
and simplifies the detergent making process. Thus, there is a continuing need 
for processes for drying polymers. 

Processes for drying polymers using line bed dryers are known. However, 
5 the particles which are obtained by these dryers are not economically efficient 
because of the slow drying rate and the equipment requires a substantial amount 
of space. Further, if the polymers are dried alone the particles obtained are 
hygroscopic which pick up moisture easily. Then the particles become too sticky 
to handle in future manufacturing steps. 
10 Thus, there is a continuing need for polymer drying processes that do not 

use line bed dryers. 

SUMMARY OF THE INVENTION 
The present invention relates to a process for drying polymers. The 

15 process comprising the steps: (a) making a slurry; (b) spray-drying the slurry to 
form particles. In step (a), the slurry is made by mixing from about 0.5% to about 
20% by weight of a surfactant, from about 30% to about 65% by weight of an 
inorganic electrolyte; and from about 30% to about 60% by weight of a polymer. 
The polymer is selected from the group consisting of a copolymer of maleic acid 

20 and acrylic acid, a salt of a copolymer of maleic acid and acrylic acid and 
mixtures thereof. The formula of the polymer is as follows: 
H-[CH(COOM)-CH 2 -] x -[-CH(-COOM)-CH(-COOM)-] y -H, 

wherein M is a sodium or potassium, the molecular weight of the polymer is from 
about 5000 to 15000, and the molar ratio of x to y is from 3:7 to 7:3. In step (a), 
25 the moisture content of the slurry is from about 30% to about 70% by weight. 
After step (b), the moisture content of the particles is less than 15% by weight of 
the particles. 

The processes of the present invention require a spray-drying step. 
Spray-drying process can provide many benefits including: the ability to control 
30 particle size; economical drying; small scale equipment; more efficient drying; 
rounder particles. 
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DETAILED DESCRIPTION OF THE INVENTION 
While the specification concludes with claims particularly pointing out and 
5 distinctly claiming the invention, it is believed the present invention will be better 
understood from the following description. 

All percentages are by weight of total composition unless specifically 
stated otherwise. 

All ratios are weight ratios unless specifically stated otherwise. 

10 

Definitions 

As used herein, "comprising" means that other steps and other ingredients 
which do net affect the end of result can be added. This term encompasses the 
terms "consisting of and "consisting essentially of. 
15 All cited references are incorporated herein by reference in their entireties. 

Citation of any reference is not an admission regarding any determination as to 
its availability as prior art to the claimed invention. 

The process of the present invention 

20 

(a) making a slurry 

The first step of the processes of the present invention is to make a slurry. The 
slurry is made by mixing a surfactant, an inorganic electrolyte, and a polymer. 
Herein, "slurry" refers to a mixture of a detergent surfactant and a builder, 
25 wherein the mixture is substantially non-solid in form. The slurry can also 
include other ingredients such as brighteners and buffers. 
(D Surfactant 

A surfactant is an essential ingredient for the step (a). The surfactant is 
preferably selected from the group consisting of anionic surfactants, zwitterionic 
30 surfactants, ampholytic surfactants, cationic surfactants, and mixtures thereof. 
More preferably, the surfactant is selected from the group consisting of anionic 
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surfactants and mixtures thereof. Even more preferably, the surfactant is 
selected from the group consisting of Linear Alkylbenzene Sulfate (LAS), Alkyl 
Sulfate (AS) and mixtures thereof. Most preferably, the surfactant is a mixture of 
LAS and AS where the ratio of LAS to AS is from about 2:1 to about 1:2. 
Preferably the slurry contains from about 0.5% to about 20% by weight, 
preferably, from about 1% to about 15% of the surfactant. 
The surfactant of the present invention also can be selected from description of 
WO 92/06154 to Cook, et a!., published on April 16, 1992 which is incorporate 
herein by reference. 

(2) Inorganic Electrolyte 

An Inorganic electrolyte is an essential ingredient for step. (a). 
The inorganic electrolyte is preferably selected from the group consisting of 
sodium carbonates, potassium carbonates, sodium sulphates, potassium 
sulphates, sodium silicates, potassium silicates and mixtures thereof. Preferably, 
the inorganic electrolyte is selected from the group consisting of sodium 
carbonates, potassium carbonates and mixtures thereof. Preferably the slurry 
contains from about 30% to about 65% by weight, preferably, from about 30% to 
about 50% of the inorganic electrolyte. 

Examples of carbonate builders are the alkaline earth and alkali metal 
carbonates as disclosed in German Patent Application No. 2,321,001 to 
Jacobsen, et al., published November 15, 1973 which is incorporate herein by 
reference. 
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(3) Polymer 

A polymer is an essential ingredient for step (a). The polymer is selected from 
the group consisting of a copolymer of maleic acid and acrylic acid, a salt of a 
copolymer of maleic acid and acrylic acid and mixtures thereof. The formula of 
5 the polymer is as follows: 

H-[CH(COOM)-CH 2 -]r[-CH(-COOM)-CH(-COOM)-] y -H, 

wherein M is a counterion, preferably sodium or potassium, the molecular weight 
of the polymer is from about 5000 to about 1 5000, preferably, from about 6000 to 
about 12000, and the molar ratio of x to y is from about 3:7 to about 7:3, 

10 preferably, from about 1:1 to about 7:3. The slurry contains from about 30% to 
about 70%, preferably, from about 40% to about 60%, by weight of the polymer. 
The polymer of the present invention also can be selected from descriptions of 
WO 9533815, Murata, et al., published December 14, 1995, WO 91/08281 to 
Foster and Vandepas, published June 13, 1991 and PCT 90/01815 to Bieringer 

15 and Steinhardt, published February 22, 1990 which are incorporate herein by 
reference. 

(4^ Moisture 

The slurry in step (a) should contain a liquid. The liquid, or moisture may come 
20 from the surfactants and the polymers described above because they are usually 
provided as a liquid or a paste. The moisture content of the slurry is from about 
30% to about 70% by weight. 
(b) sorav-drvinq 

A second step of the process of present invention is to spray-dry the slurry 
25 produced in step (a). Step (b) preferably includes dispersing the slurry, which is 
preferably aqueous, under pressurized nuzzles or disc atomizer in spray drying 
tower through which hot gases are counter- or co-currently blowing. This step 
can be carried out in conventional spray drying equipment such as a 
conventional tower as well as other spray drying apparatus. Conventional spray 
30 drying equipment may include, for example, a spray-dryer which is provided by 
Ohkawara. Co., Ltd. (Japan) or Niro Co., Ltd. (Denmark). For drying detergent 
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granules conventional spray drying equipment usually has a height of about 0.5m 
to about 30m and an inside temperature of from about 200°C to about 500°C. 
Examples of the spray-drying process of the present invention are described 
in U. S. Patent 5149455, Jacobs etal, issued September 22, 1992, and U. S. 
5 Patent 5565442, Del Greco et al, issued October 15, 1996 which are 
incorporate herein by reference. 

Optional steps 

The spray-dried granules, can be used in detergent compositions or they 

10 can be further processed by a compacting machine. Spray-dried granules from a 
tower can also can be densified further by loading a liquid such as water or a 
nonionic surfactant into the pores of the granules or subjecting them to one or 
more high speed mixer/densifiers. A suitable high speed mixer/densifier for this 
process is a device marketed under the tradename "Lodige CB 30" or "Lodige 

15 CB 30 Recycler" which comprises a static cylindrical mixing drum having a 
central rotating shaft with mixing/cutting blades mounted thereon. In use, the 
ingredients for the composition are introduced into the drum and the shaft/blade 
assembly is rotated at speeds in the range of 100-2500 rpm to provide thorough 
mixing/densification. See U.S. Patent 5,149,455, Jacobs et al, issued 

20 September 22, 1 992, and U.S. Patent 5,565,422, Del Greco et al, issued October 
15, 1996. Other such apparatus includes the devices marketed under the 
tradename "Shugi Granulator" and under the tradename "Drais K-TTP 80". 

Another process step which can be used to further densify spray-dried 
granules involves treating the spray-dried granules in a moderate speed 

25 mixer/densifier. Equipment such as that marketed under the tradename "Lodige 
KM" (Series 300 or 600) or "Lodige Ploughshare" mixer/densifiers are suitable for 
this process step. Such equipment is typically operated at 40-160 rpm. The 
residence time of the detergent ingredients in the moderate speed mixer/densifier 
is from about 0.1 to 12 minutes conveniently measured by dividing the steady 

30 state mixer/densifier weight by the throughput (e.g., Kg/hr). Other useful 
equipment includes the device which is available under the tradename "Drais K-T 
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160." This process step which employs a moderate speed mixer/densifier (e.g., 
Lodige KM) can be used by itself or sequentially with the aforementioned high 
speed mixer/densifier (e.g., Lodige CB) to achieve the desired density. Other 
types of granules manufacturing apparatus useful herein include the apparatus 

5 disclosed in U.S. Patent 2,306,898, G. L. Heller, issued December 29, 1942. 

While it may be more suitable to use the high speed mixer/densifier 
followed by the low speed mixer/densifier, the reverse sequential mixer/densifier 
configuration also can be used. One or a combination of various parameters 
including residence times in the mixer/densifiers, operating temperatures of the 

10 equipment, temperature and/or composition of the granules, the use of adjunct 
ingredients such as liquid binders and flow aids, can be used to optimize 
densification of the spray-dried granules in the process of the invention. By way 
of example, see the processes in U.S. Patent 5,133,924, Appel et al, issued July 
28, 1992; U.S. Patent 4,637,891, Delwel et al, issued January 20, 1987; U.S. 

15 Patent 4,726,908, Kruse et al, issued February 23, 1988; and, U.S. Patent 
5,160,657, Bortolotti et al; issued November 3, 1992. 

Furthermore, detergent compositions according to the invention can be 
produced by blending conventional or densified spray-dried detergent granules 
with detergent agglomerates in various proportions (e.g., a 6040 weight ratio of 

20 granules to agglomerates) produced by one or a combination of the processes 
discussed herein. See U.S. Patent 5,569,645, Dinniwell et al, issued October 29, 
1996. Additional adjunct ingredients such as enzymes, perfumes, brighteners 
and the like can be sprayed or admixed with the agglomerates, granules or 
mixtures thereof produced by the processes discussed herein. 
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EXAMPLES 

The following examples further describe and demonstrate embodiments 
within the scope of the present invention. The examples are given solely for the 
purpose of illustration and are not to be construed as limitations of the present 
invention, as may variations thereof are possible without departing from the spirit 
and scope of the present invention. Where applicable, ingredients are identified 
by chemical name, or otherwise defined below. 



LAS Sodium linear alkyl benzene sulphonate 

AS Alkyl Sulphate 

MA Maleic acid 

AA Acrylic acid 

Polymers A copolymer of maleic acid and acrylic acid 



Example A-E 

These formulations are examples of particles containing detergent surfactants, 
inorganic electrolytes, polymers and moistures. 
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The above described composition are suitably made as follows: 
1. A slurry comprising the surfactant, the inorganic electrolyte and polymer is 
prepared and mixed in a crutcher at 50-80°C. 
5 2. The slurry is dried by a conventional spray dryer (Niro) with an inlet air 
temperature of between 220-350°C, and outlet temperature of about from 80- 
120°C. The slurry is atomized by pressure nozzles, disc atomizer or other 
types of spray dryers. 

3. The dried base powder exits the spray drying tower at temperature of 70- 
10 1 00°C and can be cooled down via an airlift to 20-40°C. 

4. The dried base powder has a density of about 1 0Og/L to 500g/L 

The base powder prepared by this process had good physical properties, 
good flowability, good stability (does cake/lump easily), and can be directly used 
15 as a raw material for any downstream detergent process with no/minimal 
modification. 

The embodiments disclosed and represented by the previous examples 
have many advantages. For example, the particle prepared by the present 
invention have improved physical properties such as flowability and stability. 

20 It is understood that the foregoing detailed description of the examples 

and embodiments of the present invention are given merely by way of illustration, 
and that numerous modifications and variations may become apparent to those 
skilled in the art without departing from the spirit and scope of the invention; and 
such apparent modifications and variations are to be included in the scope of the 

25 appended claims. 
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WHAT IS CLAIMED IS: 

1 . A process for drying polymers comprising the steps of: 

(a) making a slurry by mixing 

(i) from about 0.5% to about 20% by weight of a surfactant 

(ii) from about 30% to about 65% by weight of an inorganic 
electrolyte; and 

(iii) from about 30% to about 60% by weight of a polymer, 

wherein the polymer is selected from the group consisting of a 
copolymer of maleic acid and acrylic acid, a salt of a copolymer of 
maleic acid and acrylic acid and mixtures thereof, and wherein the 
formula of the polymer is 

H-[CH(COOM)-CH 2 -3 x -[-CH(-COOM)-CH(-COOM)-] y -H, 
wherein M is a counterion, the molecular weight of the polymer is from 
about 5000 to about 15000, and the molar ratio of x to y is from 3:7 to 
' about 7:3 and wherein the moisture content of the slurry is from about 
30% to about 70% by weight ; and 

(b) spray-drying the slurry to form particles; 

wherein the moisture content of the particles obtained by step (b) is less 
than 

15% by weight of the particles. 

2. A process according to Claim 1, wherein the surfactant is selected from the 
group consisting of anionic surfactants, zwitterionic surfactants, ampholytic 
surfactants, cationic surfactants, and mixtures thereof. 

3. A process according to Claim 1, wherein the surfactant is an anionic 
surfactant selected from the group consisting of linear alkylbenzene sulfonate, 
alkyl sulfate and mixtures thereof. 



WO 01/48058 



PCT/US99/30626 



11 

4. The process according to Claim 1, wherein the molecular weight of the 
polymer is. from about 6000 to 12000 and the molar ratio of x to y is from 1:1 
to 7:3. 

5. The 'process according to Claim 1, further comprising a step of compacting 
the particles produced in step (b). 

6. The process according to Claim 1, wherein step (b) is conducted at a 
temperature of from about 220 °C to about 350°C. 

7. The process according to step (b) in Claim 1 , wherein the moisture content of 
the particles produced in step (b) is from about 1% to about 15%. 

8. The particles made according to the process of any of claims 1 to 6. 

9. The particle according to Claim 8, wherein the particles have a particle size 
distribution of from about 50 micrometers to about 500 micrometers. 

10. A detergent composition comprising the particle according to Claim 8. 
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